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© Multi-user speech recognition system. 



© A multi-user speech recognition system includes 
several speech recognisers (3) which are shared 
between many user terminals (2). When a user ter- 
minal (2) is activated, one of the recognisers (3) is 
assigned to deal with voiced instructions received 
via that user terminal. This recogniser (3) requests 
the respective "templates" (4) from a memory de- 
vice (5). A controller (6) handles requests from the 
recognisers (3) on a first-come first-served basis, 
and prevents later requests from interrupting earlier 
ones. 
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MULTI-USER SPEECH RECOGNITION SYSTEM 



This invention relates to a speech recognition 
system capable of dealing with a plurality of users. 

Single-speaker dependent speech recognisers 
are known, for example for connection to a tele- 
phone, in which the user "trains" the recogniser 
with his or her voice patterns. These patterns are 
stored as "templates" in Random Access Memory 
(RAM) within the speech recogniser. When a user 
wishes to make a phone call, he activates the 
recogniser, for example by lifting the receiver, and 
the recogniser uses his templates to interpret 
voiced instructions, for example of the telephone 
number the user wishes to dial. When other users 
wish to use the speech recogniser, they have to go 
through the training procedure, and when this hap- 
pens the original user's templates are deleted. 
Therefore, if the original user needs to use the 
speech recogniser again, he must retrain the re- 
cogniser first 

In multi-user environments, for example a Pri- 
vate Automatic Branch Exchange (PABX), one re- 
cogniser could be provided to serve all the exten- 
sions connected to the PABX. However, in this 
case, the user at every extension would probably 
have to go through the tedium of training the re- 
cogniser every time he wished to make a call. 

An alternative arrangement woufd be to provide 
a speech recogniser at each extension, so that 
each will be trained only by that extension's user. 
However, such an arrangement would be prohib- 
itively expensive. 

A better alternative is to provide a few recog- 
nisers, connected to the PABX and shared between 
the many users. In such a system, a common 
database is provided containing the templates of all 
the users. When any particular user activates his 
extension, one of the quiescent recognisers is ar- 
bitrarily selected and assigned to his use, and his 
templates are then loaded into that recogniser. A 
micro-processor is provided to control the loading 
of the templates. The rate at which templates are 
loaded into the recognisers depends upon the 
speed of the micro-processor, and the more recog- 
nisers wanting access to the database there are, 
the more complex the micro-processor is required 
to be. Every recogniser is assigned a priority, and 
the micro-processor deals with requests for service 
in strict priority order; so if a lower priority recog- 
niser has access and is loading templates, and a 
higher priority recogniser requests access, service 
to the lower device is suspended while the higher 
device is served. Only when the higher priority 
device has finished is the lower priority device 
allowed to continue. This type of interruption may 
continually occur, so that a low priority device may 



be delayed while several higher priority devices are 
served, and the overall system suffers from the 
disadvantage of not being totally user transparent. 
According to the invention there is provided a 
s speech recognition system comprising a plurality of 
user terminals connected to a plurality of speech 
recognisers, there being a smaller number of 
speech recognisers than there are user terminals, 
the speech recognisers being arranged such that. 
70 when a user terminal is activated, one of the recog- 
nisers is assigned to deal with voiced instructions 
input via that user terminal; a database containing 
respective templates for each of the user terminals, 
the database being arranged, in use, to send 
75 copies of templates corresponding to a particular 
user terminal, to a recogniser assigned to deal with 
instructions input via that user terminal; and control 
means connected to the speech recognisers and 
arranged in use, to control the transfer of copies of 
20 templates from the database to the recognisers; 
wherein the control means is arranged, in use, to 
receive requests for copies of templates from the 
recognisers, and to instruct the database to send 
complete copies of the requested templates in the 
25 order in which they are requested. 

Advantageously, the control means comprises 
a cyclic channel selector and a clock, the cyclic 
channel selects and the clock being interconnected 
by a switch which is controlled by the requests for 
30 copies of templates from the recognisers. 

A preferred embodiment of the invention will 
now be described, by way of example, with refer- 
ence to the accompanying drawings, in which: 

Figure 1 shows a schematic illustration of a 
35 preferred embodiment of the invention; 

Figure 2a shows a schematic illustration of a 
controller according to a preferred embodiment of 
the invention; and 

Figure 2b shows a realisation of the control- 
40 ler of Rgure 2a. 

Referring to the drawings, Figure 1 shows a 
PABX 1 having n extensions 2 connected to a bank 
of m speech recognisers 3. The bank of speech 
recognisers 3 has access to a database 4a contain- 
45 ing n sets of te opiates 4, one set corresponding to 
each extension 2, all stored in a memory device 5, 
for example a Winchester disk drive. A controller 6 
is also connected to the bank of recognisers 3. 
When one of the extensions 2 is activated, by 
so a user picking up the receiver, one of the quiescent 
speech recognisers 3 in the bank is assigned to 
that extension. That recogniser 3 then ceases to be 
available for assignment to another extension 2. 
Once a speech recogniser 3 has been assigned, it 
requests the templates 4 associated with the rel- 



2 



3 



0 283 120 



4 



evant activated extension 2. and these templates 
are fetched from the memory device 5, and loaded 
into the recogniser. The user may then give voiced 
instructions to the recogniser 3 for handling the 
call. 

Once no more instructions are expected -from 
an extension 2, for example once a call has been 
set up, the recogniser 3 assigned to deal with that 
extension is returned to its quiescent state. 

The requests from the recognisers 3 are han- 
dled by the controller 6 on a first-come first-served 
basis. The controller 6 assigns all the recognisers 3 
equal priority, and all subsequent requests are 
stacked, in order of arrival, until previously-request- 
ed templates 4 have been loaded. 

The controller 6, shown in more detail in Figure 
2a, comprises a cyclic channel seiector 7 having a 
parallel output which is connected to all the recog- 
nisers 3 in the bank. The controller 6 also com- 
prises a clock 8 having an output connected to the 
channel selector 7. Every clock pulse received by 
the selector 7 causes the parallel output to be 
incremented. Every recogniser 3 has an output, 
and these outputs are connected together to per- 
form OR-logic, and thus to provide a control signal 
which stops the channel selector 7 from continuing 
to cycle. This is shown schematically as a control 
signal to a switch 9 which opens the circuit be- 
tween the clock 8 and the selector 7. 

Each recogniser 3 has a user-selectable chan- 
nel identification number. When access to the 
memory device 5 is required, to load a set of 
templates 4, a given recogniser 3 scans the parallel 
output of the channel selector 7. and compares this 
with the identification number until there is a 
match. At this point the recogniser 3 sends a high 
control signal, and freezes the selector's parallel 
output The recogniser 3 then has complete un- 
interrupted access to the memory device 5. Once 
the templates 4 have been loaded into the recog- 
niser 3. it ceases to send the high control signal, 
and the selector 7 continues to cycle until it is 
again halted. 

One of the advantages of this system is that 
the controller 6 does not require any intelligence, 
and may be realised with passive devices, as 
shown in Figure 2b. In this realisation, open-collec- 
tor driven 10 are installed on the output lines of 
the recognisers 3, the lines all being connected 
together to perform OR logic; and the resulting 
single line, shown connected to a pull-up resistor 
11, is fed to the switch 9, embodied by a D-type 
flip-flop. 

Of course, the system may be arranged to 
operate when more than one user is expected to 
use any particular extension 2. In this case, each 
extension 2 may indicate to a recogniser 3 a series 
of users in a preferred order. The recogniser 3 will 



then request the templates 4 of the most preferred 
user, and check if these match the actual user. If 
not the templates 4 of the second most preferred 
user may be requested, and so on. 

5 It should be appreciated that the user terminals 

(extensions 2) and the recognisers 3 do not have to 
be wire-linked as shown in Figure 1. The user 
terminals 2 could be portable transceivers, for ex- 
ample in a cellular radio system, connected to the 

10 recognisers 3 by radio channels. In this case, a 
PABX would be inappropriate, but any suitable 
type of switching node could be provided within 
box 1 . In any event, the user terminals 2 would not 
necessarily be activated by lifting the receiver, but 

75 other means, for example a switch, could be used. 



Claims 

20 1. A speech recognition system comprising a 

plurality of user terminals (2) connected to a plural- 
ity of speech recognisers (3), there being a smaller 
number of speech recognisers (3) than there are 
user terminals (2), the speech recognisers (3) be- 

25 ing arranged such that when a user terminal (2) is 
activated, one of the recognisers (3) is assigned to 
deal with voiced instructions input via that user 
terminal (2); a database (4a) containing respective 
templates (4) for each of the user terminals (2). the 

30 database (4a) being arranged, in use, to send 
copies of templates (4) corresponding to a particu- 
lar user terminal (2) to a recogniser (3) assigned to 
deal with instructions input via that user terminal 
(2); and control means (6) connected to the speech 

35 recognisers (3) and arranged, in use, to control the 
transfer of copies of templates (4) from the 
database (4a) to the recognisers (3); wherein the 
control means (6) is arranged, in use, to receive 
requests for copies of templates (4) from the re- 

40 cognisers (3), and to instruct the database (4a) to 
send complete copies of the requested templates 
(4) in the order in which they are requested. 

2. A speech recognition system as claimed in 
claim 1. wherein the control means (6) comprises a 

46 cyclic channel selector (7) and a clock (8), the 
cyclic channel selector (7) and the clock (8) being 
interconnected by a switch (9) which is controlled 
by the requests for copies of templates (4) from 
the recognisers (3). 

50 



55 



3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 88 30 0980 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. CL4) 



A 
A 
A 



ELECTRICAL COMMUNICATION, vol. 59, no. 
3, 1985, pages 273-280, New York, US; 
H. MULLA et al.: "Application of speech 
recognition and synthesis to PABX 
services" 

* Page 274, left-hand column, lines 
32-38 * 

NACHRICHTENTECHNISCHE ZEITSCHRIFT NTZ, 
vol. 37, no. 8, August 1984, pages 
496-499, Berlin, DE; M. IMMENDQRFER et 
al.: "Sprachgesteuertes Telefon m1t 
el ektronl schem Tel ef onregl sterspeicher" 

* Page 498: "Verschledene 
Referenzmustersatze fur mehrere 
Benutzer" * 



G 10 L 5/06 



US-A-3 638 198 

* Abstract * 

EP-A-0 038 189 

* Abstract * 

US-A-4 385 359 

* Abstract * 



(E. BALOGH) 



(SPERRY CORP.) 



(M. WATARI) 



TECHNICAL FIELDS 
SEARCHED (Int. CI.4) 



G 10 L 5/06 



The present search report has been drawn op for aO claims 



Place of stmxh 

THE HAGUE 



Date of 



of U» starts 



01-06-1988 



ARMSPACH J.F.A.M. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document dted in the application 
L : document cited for other reasons 



A : member of the same patent family, corresponding 
document 



